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Elastosis perforans is a distinctive dermatologie
entity, presenting patches of small, keratotie,
pale to deep red papnles, arranged in ares and
lines, appearing most commonly on the necks of
pre-adoleseent boys. First described in 1953 by
Lntz (1), as keratosis follicularis serpiginosa, and
retitled "elastoma intrapapillare perforans ver-
ruciforme" by Mieseher (2), the condition has
received considerable attention in the recent
dermatologie literature (3—5). Dammert and
Putkonen (6) suggested the term, "elastosis
perforans serpiginosa," as being more appro-
priate and less cumbersome than Mieseher's
term (2), a view with which Hitch and associates
(5) concurred. We consider even this term to be
somewhat unwieldy, and prefer simply "elastosis
perforans," or "perforating elastosis."
In January 1959, Woederman and Scott (3)
listed 15 eases that had appeared in the literature
up to that time, and they presented reports and
discussions of two new eases from Holland. Two
months later, from England, Haber (4) listed
nine eases not included by Woederman and Scott
and described five additional eases, while Hitch
and associates (5) published the first five Ameri-
can eases the next month. The number of eases re-
ported in the world literature (including those
reported here) at the time of our report thus
totaled 39.
We wish to present two additional patients
with this condition, one of whom is of particular
interest since he exhibited a number of congenital
ectodermal and mesodermal anomalies, the asso-
ciation of which may be of significance in this
condition. In addition as a consequence of an un-
related farm accident, we are able to present
neeropsy findings concerning this patient. The
histologic aspects of elastosis perforans have been
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described in detail and exhaustively discussed by
recent authors. In this field we shall confine our-
selves to emphasis of the salient features and an
account of our studies on enzyme digestion.
EEPORT OF CASES
Case 1. A 14-year-old white boy gave a 3-year
history of gradual evolution of asymptomatie,
grouped, keratotie papules on both sides of the
neck, just below the posterior hairline. In addition
the patient was said by his mother always to have
had "a thin skin," with "some thickening" of the
skin of the fingers in recent years. Difficulties in
obtaining a coherent history were compounded by
the fact that the patient was mentally retarded,
and the parents attributed his multiple ectodermal
and mesodermal defects to the injuries sustained
in a recent automobile accident, for wbieh they
were seeking compensation. No familial history of
similar defects was elicited.
Examination. Several 2 to 4mm., firm, light-red,
"plug-topped" papules in an arc appeared on the
posterolateral aspect of the neck, just below the
hairline (fig. 1). The skin over the trunk and limbs
was atrophic and diffusely pigmented, with the
deep venous pattern sbowing clearly through, and
giving the whole integument a reticulated ap-
pearance (fig. 2 and 3). The skin over the face and
hands (fig. 4) gave the superficial impression of
scleroderma, the pinched appearance of the face
making the patient look much older than 14 years.
The skin in these areas was not, however, so much
sclerodermatous as atrophic and taut. The toenails
were dystrophic; there was moderate gynecomas-
tia and the pubic hair was reduced in quantity,
with a female type of distribution (fig. 2). Multiple
bony defects included varus deformity of the right
foot, congenital dislocation and elongation of the
right radial head at the elbow, deformity of the
left radio-ulnar joint with shortening of the ulna,
cervical and lumbar scoliosis and spina bifida oc-
culta. Mental retardation was moderate, the pa-
tient having reached the seventh grade at 14 years
of age. Hair of the head and body was normal, as
was the dentition. There were no cataracts. Values
for hemoglobin, leukocyte count and the sedi-
mentation rate were normal. Reaction to the floc-
culation test for syphilis was negative.
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Fin. 1. Aeneiform arrangement of keratotic
crusted papules of elastosis perforans on the pos-
terior aspect of the neck of a 15-year-old boy (case
1).
Histologic aspects. Biopsy of tissue from a lesion
in the neck showed localized areas of hyperkera-
tosis, parakeratosis and acanthosis surrounding a
mass of predominantly basophilic detritus con-
taining fragmented cosinophilic fibers, the whole
mass having the appearance of being "extruded"
through the epidermis (fig. 5). The lower third of
the plug, in which structure was more apparent,
consisted of fragmented, thickened, doubly re-
fraetile fibers, surrounded by a mass of what ap-
peared to be lymphocytes and mononuclear cells
in various stages of degeneration (fig. 6). The
thickened fibers stained with Giemsa stain ap-
peared to have a basuphilie "sheath," surrounding
an eosinophilic core, which also stained with alde-
hyde-fuehsin stain for elastin. In the region of the
lesions elastic tissue in the papillary and upper
reticular dermis showed a definite increase, both
in stainable fibers and in the thickness of individ-
ual fibers (fig. 7).
Treatment and subsequent course. After biopsy
of tissues from both sides of the neck, large squares
of elastic adhesive plaster were applied, and, be-
cause of the patient's mental status, detailed in-
structions were given about dressing the wound
until it should have become healed. When the pa-
tient was next seen 2 weeks later all lesions were
resolving, leaving only some local scarring. The
only treatment had been the application and re-
moval of a large square of adhesive plaster, which
Fin. 2. General body development of the patient
in case 1 (Rothmund-Thomson syndrome) is
demonstrated. Note disproportion between head,
trunk and extremities as well as bony deformities
and cutaneous changes.
the patient had faithfully performed daily for 12
days.
Three months after he was first seen the patient
returned in an emergency condition with quad-
riplegia secondary to fracture of the cervical area
of the spinal column, sustained when he fell from
a hayraek that day. Three days later the patient
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Fso. 3. The thighs of the patient in ease 1, demonstrating reticulated appearance.
died. Necropsy was performed. This examination
confirmed the multiple abnormalities enumerated
above and afforded the opportunity to examine
elastic tissue, not only from otber areas of skin,
but also from other structures. Microscopic ex-
amination of tissue from the skin of the foot, calf,
thigh, abdomen, hack and thorax, together with
sections from the abdominal aorta, renal artery,
external iliac artery, pulmonary artery, and many
medium-sized arteries showed no gross or micro-
scopic abnormality in the elastic tissue and were
digested normally with elastase. The lesions on
the neck bad completely healed with some evi-
dence of hypertrophic scarring at the sites of
biopsy incisions.
Case 2. An 18-year-old white female office worker
gave a 10-year history of small, hard-topped
papules appearing in a horseshoe formation on the
left antecubital fossa and posterior aspect of
the neck. The lesions had spread centrifugally by
the formation of new papules and resolution of old
ones, leaving a mottled reticulated central area of
scarring. She described the lesions as beginning
with a red pimple, reaching a certain size (about
3mm.), forming a superficial "crust," which would
remain for a time, then disappear, after which the
lesions would subside, leaving a superficial scar.
Histologic aspects. The histologic aspects were
identical to those already described, the doubly
refractile fibers being clearly in evidence. The
lesions appeared to be most frequently perifol-
licular, although some plugs at various levels in
the epidermis in the same section gave the impres-
sion of being located in the epidermal sweat-duct
unit.
Treatment and subsequent course. The lesion on
the arm was treated by local freezing (frigiderm)
when the patient was seen in July, 1958. When the
patient returned in September of the same year
the site of the lesion in the arm showed a few pap-
ules only, plus some residual scarring, so that the
neck was then similarly treated. Freezing was re-
peated in January of 1959, and when the patient
was last seen in July, 1959, this area also showed
only local scarring. The patient said that no new
papules had appeared since the lesion was last
frozen, although some had appeared on the arm
between the first and second treatments.
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FIG. 4. Hands of the patient in ease 1. Note the taut, sclerotic appearance of the atrophic skin of the
digits.
sTUnIEs OF ENZYME nIGE5TION
Sections of skin, cut to 8 microns' thickness,
both from the lesions of the neck and from normal
skin of the arm or thorax in these cases, were in-
cubated at 37° C. in buffer solutions at pH 8.8
(carbonate) and 7.6 (phosphate), containing 0.1
per cent trypsin 1:300 (Nutritional Biochemicals,
Ltd.). In 30 minutes, when digestion of the fine
elastic fibers in the papillary dermis was com-
plete, we found that digestion of the bundles of
elastic-staining fibers in the papillae also was
proceeding, although not so rapidly (compare
fig. 7a and b: serial sections from case 1). After 2
hours, however, the fragmented birefractile
fibers in the epidermal plugs showed only slight
loss of affinity for the aldehyde-fuchsin elastic
stain (fig. 8a and 6), but no alteration in morphol-
ogy or staining character with the Giemsa stain.
Unfortunately, no further observations on the
fate of these fibers was possible, since the
epidermis, together with the plug, invariably
disintegrated after 1½ to 2½ hours of incubation.
Digestion at pH 8.8 and 7.6 appeared to proceed
initially at the same rate. However, although no
tinctorially identifiable fibers remained in the
dernus after 2 hours at pH 8.8, the same phe-
nomenon required 3 to 4 hours at pH 7.6. Diges-
tion manifested itself initially as reduction in
staining affinity, followed by swelling, erosion
and fragmentation of fibers, with eventual com-
plete loss of tinctorial character. The trans-
versely segmented appearance and fibers under-
going elastolysis described by Moran and Lansing
(7) were occasional, though not prominent, fea-
tures. In all areas elastolysis was complete within
the specified time, and there was no obvious
difference in the rate of digestion between the
elastotic dermis in the region of the lesion and
the normal dermis of the thorax or arm. Although
it is true that the clastotic bundles in the papil-
lary dermis were more resistant to digestion than
the fine fibers in surrounding papillae, elastolysis
appeared to proceed in these bundles at approxi-
mately the same rate as in the reticular dermis.
Control sections in all instances were unaffected.
After incubating sections in 0.1 per cent col-
lagenase, in phosphate buffer (pH 7.4) at 37° C.,
we found that no change in the elastic-staining
material had occurred within 30 minutes. In 60
minutes the dermis and epidermis had parted
company, the plug having been shed with the
latter. The remaining elastotic material in the
dermis, however, was unaltered. Control sec-
tions were unaffected. Ribonuclease was without
action on the elastic staining fibers of the dermis
or the plug.
COMMENT
Histologic features. The diagnostic feature of
the lesion is, we consider, the presence within
the plug of coarse, doubly refractile, "vegetable-
like" fragmented fibers. These fibers stain poorly,
if at all, with hematoxylin and eosin and variably
with Gomori's aldehyde-fuchsin stain for elastin.
The best single stain, we found, is the Giemsa,
which stained the fibers bright red, with a baso-
philic periphery (fig. 4). Thickening and increase
in the number of fibers taking up elastic tissue
stains (elastosis) of the upper reticular and papil-
lary dermis, including the "balls" of elastic ma-
terial in the papillae described by Mieseher (2),
were apparent (fig. 7a).
Two previous authors described the use of the
enzyme, clastase, in an attempt to ascertain the
origin of the fibers in this condition. Marshall
and Lurie (8) who gave no details of their technic,
wrote that "after digestion with elastase, the
fibers, are still visible, but no longer give the
staining reactions for elastic tissue." They con-
cluded that the apparent increase in elastic tissue
represents a degeneration of collagen. Dammert
and Putkonen (6), using commercial trypsin in
phosphate buffer (pH 7.65), and incubating sec-
tions for 20 hours at room temperature, found
that elastic tissue broke down and disappeared
only in areas in which degeneration of fibers had
not started or was not far advanced.
The studies of Lewis and associates (9) have
shown trypsin 1:300 (Nutritional Biochemicals,
Ltd.) to contain 3 per cent of the enzyme,
elastase, which they obtained in the pure crystal-
line state. They showed it to be a proteolytic
enzyme with an optimal pH of 8.8, digesting most
animal proteins, with the notable exceptions of
native collagen and keratin. It is therefore by no
means a "specific" enzyme for elastic tissue, but
the two exceptions to its digestive activity make
it useful in dermatologic studies. It should be
noted, however, that Banga (10) demonstrated
elastase digestion of heat-treated collagen. Care
must be used, therefore, in interpreting the re-
FIG. 5. Section of skin from an individual pa-
pule in case 1, demonstrating the extruding plug
of eosinophilic fibers in the surrounding basophilic
detritus (Giemsa stain; X150).
sults of studies with this enzyme, which has not
fulfilled earlier predictions of extreme specificity.
Our studies showed that the difference between
phosphate buffer at pH 7.6, and carbonate at
pH 8.8, was in the rate of digestion. Although
8.8 undoubtedly is the optimal and physiologic
pH, and carbonate the physiologic buffer (in
the small intestine), it is probably a disadvantage
in investigational studies to have digestion pro-
ceeding so rapidly. Many of our sections had
disintegrated off the slide within half an hour,
and it was necessary to resort to the technic em-
ployed by Findlay (11) of painting half the sec-
tion with eelloidin to anchor it to the slide. We
consider that the fact that all the elastic-staining
material in the dermis, with the exception of the
fine fibers in the papillary dermis, was digested
at about the same rate (fig. 7b) indicates that the
apparent dermal elastosis in the region of the
lesions represents a true increase in w'hat we, by
tinctorial criteria, term "elastic tissue." Further
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Fie. 6. High magnification (X800) of Giemsa-stained fibers in plug (fig. 5), amid cellular debris.
supportive evidence is the fact that the rate of
elastolysis roughly parallels that in normal
dermis. The fact that the birefractile fragmented
fibers of the plug show, after 2 hours, some loss of
elastinophilia is suggestive of an elastic origin
of some component of the residual fibers. Col-
lagenase showed no such action on the fibers of
the plug or the dermis.
Although we, like Hitch and associates (5),
were unable to demonstrate penetration of the
hair follicle by the plug, Haber (4) has produced
photomicrographic evidence that this does occur.
The infrequency of this finding, however, mili-
tates against the notion that involvement of the
follicle is primary. It seems that extrusion of the
plug of degenerated fibers surrounded by cells
and granular debris may take place through sweat
glands, hair follicles, epidermis adjacent to hair
follicles or epidermis unrelated to any of these
structures. Like Hitch and associates (5), we were
impressed with the frequency of perifollicular
extrusion.
Necropsy findings. Since skin from many
regions and large and medium-sized arteries
showed no histologic abnormality of elastic tis-
sue, it may be concluded that this disease is not
brought about by any demonstrable generalized
pathologic process of elastic tissue. The atrophy
of the skin, apparent clinically, also was evident
histologically in this case of the Rothmund-
Thomson syndrome, but this was unaccompanied
by any qualitative cutaneous change in regions
uninvolved by elastosis perforans.
Elastosis perforans and congenital anomalies.
In view of the generalized cutaneous atrophy,
diffuse hyperpigmentation, maeroscopically visi-
ble reticulated venous pattern, multiple bony
defects, dystrophic changes in the nails and signs
of hormonal disturbance (gynecomastia and fe-
male distribution of pubic hair), we consider the
condition in case 1 to be the Rothmund-Thomson
syndrome. Taylor (12), in an extensive review of
the literature, suggested that the syndrome of
Rothmund and that of Thomson should be com-
bined eponymically, and this case provides fur-
ther evidence of the essential unity of these syn-
dromes. The absence of cataracts probably puts
this case in the "forme fruste" category, a view
held by Thannhauscr (13) in relation to a similar
case of his own. Although "tightening" of the
skin of the hands, feet and face is suggestive of
Werner's syndrome, the most prominent features,
enumerated above, are those of the Rothmund-
Thomson syndrome. In any case, such detailed
eponymic differentiation, while academically
interesting, is not particularly rewarding from a
practical standpoint, since, as is most clearly
demonstrated in this case, Thomson's, Roth-
mund's and Werner's syndromes all belong in the
broad spectrum of congenital cctodcrmal and
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FIG. 7. a. Appearance of elastotic dermis in case 1 (posterior aspect of the neck). Note bundles of elas-
tinophilic material in dermal papillae. Fine subepidermal network of elastic fibers is present but not
visible at this magnification (aldehyde-fuchsin stain; X30).b. Dermis of the patient in case 1 after 30
minutes' incubation in trypsin 1:300 (carbonate buffer pH 8.8, 37° C.). Loss of elastinophilia both in
papillary "bundles" and retieular dermis is proceeding at approximately the same rate. The fine sub-
epidermal elastic fibers are completely digested at this time (aldehyde-fnchsin stain; X30).
mesodermal defects. Although Hitch and associ-
ates (5) wrote "it would seem that most patients
were otherwise healthy, and that genetic defects
and concomitant diseases were irrelevant," we,
like Haber (4), are impressed by the relatively
large number of patients with elastosis perforans,
who also exhibited congenital ectodermal or meso-
dermal anomalies or both. Haber, listing those
described at the time of his report, included
Ehlers-Danlos syndrome (two eases), Marfan's
syndrome (one case) and mongoloid idiocy (three
cases). Subsequently, Woederman and Scott (3)
reported another ease in association with mongol-
oid idiocy, and our own ease of associated
Rothmund-Thomson syndrome brings the total
to eight cases. Thus in 20.5 per cent of the eases
of elastosis perforans described to date some form
of congenital defect is manifested.
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Fia. 8. a. High-power view (X500) of refractile fibers in epidermal plug piior to incubation. 5. High-
power view (X500) of refractile fibers in epidermal plug after 2 hours' incubation in trypsin 1:300 (car-
bonate buffer pH 8.8, 37° C.). Note some loss of elastinophilia but unaltered morphology of fibers. Much
of the cellular debris has been removed (aldchyde-fuchsin).
With a view to exploring further the association
of these anomalies with clastosis pcrforans one of
us (Whyte) examined 287 persons with mongoloid
idiocy ranging in age from 3 to 30 years resident
in the Faribault State School and Hospital,
Faribault, Minnesota. No additional instances
of elastosis pcrforans were, however, discovered.
As an incidental finding the predominantly
xerotie character of the mongoloid skin, stressed
by Kcrsting and Rapaport (14), was confirmed.
Etiologic aspects. Theories invoked to explain
the lesions of elastosis perforans involve nevoid
disturbances (2), infection, either virus or bac-
terial (15), ingrowing lanugo hairs (7), "dyscm-
bryoplastic" phenomena (16), pathologic secre-
tion of sebaceous glands (3), replacement of fine
elastic fibers by coarse fibers, causing local physi-
cal change leading to epidermal perforation, with
reactive acanthosis (5), and nonspecific cutaneous
trauma in persons with a genetically determined
systemic disorder (4). We consider the latter two
hypotheses to be complementary and consonant
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with the known facts. The commonly pen-
follieular situation of the plug microscopically,
and the common anatomic sites (arm and neck)
strengthen the case in favor of nonspecific trauma
(bending, stretching, creasing) as a determining
factor, at least in the location of the lesions. Al-
though we have demonstrated that the elastic
tissue elsewhere appears to be normal, it may well
be that in a genetically disposed person such non-
specific trauma could produce local changes in
the elastic tissue, leading ultimately to the de-
generation, fragmentation and extrusion of that
tissue. This does not mean that the lesions could
not arise in a person in whom the congenital
predisposition is not readily apparent, lesions
such as occur in the many degrees of "forme
fruste" in congenital conditions.
Treatment. Many modalities and preparations
have been used in the treatment of this dermato-
sis. Hitch and associates (5) pointed out the diffi-
culty of assessing the results of treatment in a con-
dition the natural course of which appears to he
toward improvement and resolution. Woederman
and Scott (3) reported the successful use of eryo-
therapy, which accords with our solitary experi-
ence with this modality. The successful treat-
ment of the patient in our ease 1 probably
resulted primarily from physical extraction of the
plugs, by daily application and removal of the
adhesive plaster. We have not had the op-
portunity to try this novel technic in another
ease, but look forward to doing so. If our theory
of the modus operandi is correct, it is apparent
first that this method should be applicable only
to "mature" papules which are in the process of
extruding a plug, and second, that formation of
the plug must be the primary phenomenon in the
genesis of the papule, which resolves when the
plug is extracted.
sUMMARy
1. Two additional eases of elastosis perforans,
in one of which the Rothmund-Thomson syn-
drome also was manifested, are reported.
2. The importance of the swollen, birefraetile
fibers in the plugs, as a diagnostic feature in
histologic sections of the lesions, is emphasized.
The Giemsa stain was found to be the best for
demonstrating these fibers.
3. Studies with the enzyme, elastase, ten-
tatively support the theory that these birefraetile
fibers are derived from the elastic tissue of the
underlying dermis, where elastotie fibers are
digested completely by the enzyme.
4. The association of elastosis perforans and
congenital anomalies is discussed and it is sug-
gested that congenital predisposition, plus local
physical trauma, may be of etiologic significance
in this condition.
5. Neeropsy findings in one case showed the
elastic tissue elsewhere in the body to be normal
histologically, and to be digested normally by
elastase.
6. Removal of the plugs from the lesions of
elastosis perforans by simple physical means
(such as the daily application and removal of
adhesive plasters) produced healing in one ease.
Cryotherapy was successful in the other ease.
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